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Claims : 

1* A Point-to-Point Protocol (PPP) termination device 
in an access network system by which a subscriber gets access 
to a backbone network, comprising: 

a iirst interface to a Digital Subscriber Line 
D 5 Access Multiplexer (DSLAM); 

€1 a second interface to a backbone network; 

Jp a Point-to-Point Protocol (PPP) link controller lor 

£ establishing and disconnecting a PPP link; 

a a header processor for converting between 

IB 10 a network-layer packet and a PPP data packet including 

hi the network-layer packet and; and 

li a switch for switching a connection among the first 

interface, the second interface, the PPP link controller, and 
the header processor, depending on which one of a PPP data packet 
15 and a link control, packet is inputted, wherein the link control 
packet is used for link Lablishment and disconnection - 

2* A Point-to-Point Protocol (PPP) termination device 
in an access network system by which a subscriber gets access 
to a backbone network, comprising: 
20 a first interface for inputting and outputttng ppp 

packets in Asynchronous Transfer Mode (ATM) cells from and to 
a corresponding Digital Subscriber Line Access Multiplexer 
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(DSLAM) ; 

a second interface for inputting and 
outputting network-layer packets in ATM cells from and to the 
backbone network; 
5 a PPP link controller for establishing and 

disconnecting a PPF link; 

a packet processor for converting between 
43 a network-layer packet and a PPP data packet including 
y the network-layer packet and controlling cell forwarding; and 
©0 an ATM switch for switching ATM cells among the first 

13 interface, the second interface, the PPP link controller, and 
Q the packet processor, depending on which one of a PPP data packet 
fij in ATM cells and a link control packet in ATM cells is inputted, 
O wherein the link control packet is used for link establishment 
"15 and disconnection^ 



3. The PPP termination device according to claim 2, 
wherein the packet processor comprises: 
a header processor; and 

a first AAL5-SAR (ATM Adaptation Layer type 5 - 
20 Segmentation And Reassembly) section, 

wherein the header processor determines which one 
of a PPP data packet in ATM cells and a link control packet in 
ATM cells is inputted from the first interface through the first 
AAL5-5AR section and, when the PPP dat<a packet has been inputted 
25 through the first AAL5-SAR section, generates a network-layer 



.2001 08/22 M) 11:57 FAS 03 3288 3222 JKtsurasi Patent -» YOUNG & THOMPSON 

FQ5-561 25 



1027/046 



packet by removing a PPP header of the PPP data packet, and the 
first AAL5-SAR section segments the network-layer packet into 
ATM cells to be forwarded to the second ixiLerface by the ATM 
switch . 



5 4. The PPP termination device according to claim 3 r 

wherein, when the link control packet has been inputted from 
the first interface through the first AAL5-SAR section, the 
"2 first AAL5 -5AR section segments the link control packet into 
; p ATM cells to be forwarded to the PPP link controller by the ATM 
^"10 switch, wherein the PPP link controller performs a link 
y establishment procedure based on the link control packet in ATM 
? y cells. 



5* The PPP termination device according to—claim 3— 
wherein, when receiving a network-layer packet in ATM cells from 
15 the backbone network, the packet:, processor performs PPP 
encapsulation to generate a PPP data packet from 
the network-layer packet and the first AAL5-SAR section segments 
the PPP data packet into ATM cells to be forwarded to the first 
interface by the ATM switch. 



20 6. The PPP termination device according to claim 4, 

wherein the PPP link controller comprises: 
a second AAL5-SAR section; and 
a processor, 
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wherein, when receiving the link control packet from 
the firat interface through the second AAL5-SAR section, the 
processor generates a response control packet in response to 
the link control packet and the second AAL5-5AR section segments 
5 the response control packet into ATM cells to be forwarded to 
the first interface by the ATM switch, 

P 7. A Poi nt-to-Point Protocol (PPP) termination device 

45 in an access network system by which a subscriber gets access 
£ to a backbone network, comprising; 

MO a first interface for inputting and output ting PPP 

a packets over SONET (Synchronous Optical NETwork) from and to 

a corresponding Digital Subscriber Line Access Multiplexer 
y (DSLAM), wherein the first interface includes a first packet 
ri processor for determining which one of a PPP data packet and 
15 a link control packet is inputted, converting between a packet 
and ATM cells, and controlling cell forwarding; 

a second interface for inputting and 
ouLputlifig network-layer packets over SONET from and to the 
backbone network, wherein the second interface includes a second 
20 packet processor for converting between a network-layer packet 
and a PPP data packet including the network-layer packet r 
converting between a packet and ATM cells, and controlling cell 
forwarding; 

a PPP link controller for establishing and 
25 disconnecting a PPP link; and 
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an ATM switch for switching ATM cells among the first 
interface, the second interface, and the FPP link controller , 
depending on which one of a PPP data packet and a link control 
packet is inputted. 

5 8. The PPP termination device according to claim 7, 

wherein the first packet processor comprises: 
€1 a first header processor; and 

W a first AAL5-SAR {ATM Adaptation Layer Lype 5 - 

IB Segmentation And Reassembly) section, 

QO wherein the first header processor determines which 

Q one of a PPP data packet and a link control packet is inputted 
fy from the first interface and, when the PPP data packet has been 
p inputted, generates a network-layer packet by removing a PPP 

header ol the PPP data packet, and the first AAL5-SAR section 
15 segments the network-layer packet into ATM cells to be forwarded 

to the second interface by the ATM switch. 



9. The PPP termination device according to claim 8, 
wherein, when the link control packet has been inputted from 
the first interface, the first AAL5-SAR section segments the 
20 link control packet into ATM cells to be forwarded to the PPP 
link controller by the ATM switch, wherein the PPP link 
controller performs a link Establishment procedure based on the 
link control packet. 
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10. The PPP termination device according to claim 7, 
wherein the second packet processor comprises; 

a second header processor; and 
a second AALS-SAR section, 

5 wherein, when receiving a network-layer packet over 

SONET from the backbone network, the second header processor 
performs PPP encapsulation to generate a PPP data packet from 
€j the network-layer packet and the second AALS-SAR section 
k| segments the PPP data packet into ATM cells to be forwarded to 
£310 the first interface by the ATM switch. 



| 11. The PPP termination device according to claim 9, 

j wherein the PPP link controller comprises: 
3 a third AALS-SAR section; and 

a processor, 

!5 wherein, when receiving the link control packet from 

the first interface through the third AALS-SAR section, the 
processor generates a response control packet in response to 
the link control packet and the third AALS-SAR section segments 
the response control packet into ATM cells to be forwarded to 

20 the first interface by the ATM switch . 



12. An access network system comprising: 
a plurality of subscriber computers; 
a plurality of Remote ADSL Transceiver Units 
(ATU-Rs) each connected to the subscriber computers; 
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a plurality of Digital Subscriber Line Access 
Multiplexers (DSLAMs), each of which accommodates a plurality 
of ATU-Rs; 

an access gateway to a backbone network, the access 
5 gateway accommodating a plurality of DSLAMs, 

wherein the access gateway comprises: 
a first interface bo a corresponding Digital Subscriber 
Q Line Access Multiplexer (DSLAM); 

tft a second interface to the backbone network; 

4-10 a Point-to-Point Protocol (PPP) link controller for 

; |! establishing and disconnecting a PPP link with an ATU-R; 

s a header processor for converting between a network-layer 

l| packet and a PPP data packet including the network-layer packet 
and; and 

£7 15 a switch for switching a connection among the first 

interface, the second interface, the PPP link controller, and 
the header prgcessor, depending on which one of a PPP data packet 
and a link control packet is inputted, wherein the link control 
packet is used for link establishment and disconnection. 



